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INTENDED LEARNING OBJECTIVES 
(ILO) 


By the end of this lecture the student will be 
able to 


> 


. List physiological changes during sleep. 
. Compare & contrast types of sleep. 


. Discuss the mechanisms (theories) of sleep. 


e WW N 


. Explain the sleep/wakefulness cycle 
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Consciousness (Wakefulness) > 


Y It is the awareness of 
both self & one’s 
Surroundings, thoughts 
and feelings. 


Cerebellum = 


ee a 


cerebral cortex as a result of activation of 
ARASERF [] NSTN [] generalized (+) cerebral cortex 
( Reticulo-thalamo-cortical pathway) 
v Maintained by +ve feedback mechanism 
through 
re-excitation pi ABAS.by,signalefrom the 


activated cesahi@thalamo-reticular pathway) 
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Y Itis a physiological state 
of temporary 
unconsciousness from which 
person can be aroused by 
sensory or motor stimuli. 


Vits duration varies inversely with age 
(average 18 hours in infants, 8 hours in adults 
and 6 hours in old persons). 
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- I rate & depth of 
breathing. 
- Pen 


Heart rate. - Sensory 

Vasomotor tone. perception. 

Blood pressure. - Voluntary 
movement. 


- Reflexes are 
abolished except a 


- GIT secretions. 


- Most of Enga cre secretions 


en VI I | hormone during È Muscle tone 
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Mechanisms of sleep | 


Sleep result from depression of cerebral 
cortex 2ry to inhibition of ARAS which can 
occur by either: 


1- Passive theory of sleep: 
Sleep is caused by passive (-) of ARAS. 

- by fatigue after a period of wakefulness 

- bv elimination of excitina stimuli. 


2-Active theory of sleep: 
e Many areas with their neurotransmitters are involved in (+) of 


RAS producing wakefulness as 
- Noradrenaline from locus cerulus. 
- Serotonin from raphe nucleus. 
- Orexins from hypothalmus (LHA). 
- Histamine from post. Hypothalamus (TMN). 


Orexins producing neurons projects from the lateral hypothalamus. 
They strongly excite arousal centers e.g the norepinephrine and 
histamine systems as well as the cerebral cortex itself with important 


e roS iew RKE UKERS hy active inhibition of ARAS by stimulation of specific 


areas of the brain. 


„” 
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N 


Synchronizes the 
New Five Year Program rhythm 
\eurgritààedark light cycle (biological - 


fulness 


https://link.springer.com/articl 
e/10.1111%2Fsbr.12110 


Wakelulness 
| Orexin 
Reward (hypothalamus), 
Nucleus = 
accumbens E 
Ventral tegmental area 5, 
(dopamine) 
Raphe nuclei “ | 
(serotonin) c 


i 
Locus cosrulaus F 
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Thalamus 
Hypothalamus 


F Cerebellum 
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Brainstem > F~ Medulla 
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CATEGORY NUCLEUS | NEURO- LEVEL OF ACTIVITY 
TRANSMITTER during arousal | during sleep 


sleep-promoting | VLPO GABA 0 + 
arousal-promoting | LC norepinephrine L 0 
arousal-promoting | Raphe | serotonin ++ 0 
arousal-promoting | TMN histamine ++ 0 
orexin-releasing | LHA orexin + 0 


GABA NE, Serotonin, 
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Once wakefulness is initiated 


‚it IS maintained 
by +ve feedback excitation of ARAS. 


e After wakefulness continue for several hours 
sleep occurs due to: 


1- Fading away of the +ve FB cycle d.t fatigue of RAS 
2- Activation of sleep centers which (-) RAS. 
* During the sleeping hours: 


1- ARAS gradually recovers its excitability. 
2- Sleep centers become less active. 
e So, ARAS is released from their (-) effect € 


discharge to the cerebral cortex[] new cycle of 
wakefulness. | 
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Melatonin and sleep- wake state YI 


e Melatonin released from pineal gland 
plays a role in sleep mechanisms. 


e Melatonin synthesis and secretion are 
1 during the dark hours and 
maintained at a | level during daylight 
hours. 


e The diurnal change in melatonin 
secretion may function to coordinate 
events with the light-dark cycle in the m» 
environment. 


* Retinohypothalamic fibers synapse in 
the suprachiasmatic nuclei (SCN) 


a P a Stimulation 
D sympathetic preganglionic neurons surathasnat n oeus JA- Superior ia 


in the spinal cord (he "iological clock”) Wf gangon 

[] superior cervical ganglion. 

N Postganglionic neurons project n 

[the pineal gland <<<. SAS 
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M malatanin carratinn 


Types of Sleep E 


e There are 2 types of sleep that alternate in a 
cyclic manner during sleep. 


Y Y 
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Types of Sleep O 


Sleep occurs in cycles of NREM-REM sleep, each 
lasting approximately 90-110 minutes. 


Stage 1 


REM 


Stage 2 
Sleep 


stage 3 


Stage 4 
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Rapid eye 
movement sleep 


Slow wave sleep 
(SWS) 


M E EIA 


~90 minutes 
(80% of the total 


Eye deviates up 
+ miosis 
Physical rest 


(relative T 
parasympathetic 


~20 minutes 
(20% of the total 
eesnina tima) 


HR 
(t sympathetic 
activity). 


Slow wave sleep Rapid eye 
(SWS) movement sleep 
SOO Mee pre 


talking, 
walking & 
nocturnal 
Present but not Active remembered 
remembered dreams 
grinding 


Types of Sleep © 


Slow wave sleep Rapid eye 
(SWS) movement sleep 


in alert state 
(desynchronized 
beta rhythm). 
Also called 
paradoxical 
sleep because it 
indicates marked 
brain activity but 
person is still 
asleep. 


sleep (theta waves) 
Stage 2: light sleep 
(sleep spindles 
within theta) 

Stage 3: moderately 
deep sleep (delta 
waves) 

Stage 4: Sleep is 
deepest (delta waves 


«= = =, 
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a 100% Sleep Cycle 


Stage 1 Stage 2 | Stage 3 reda 


45% @ 45-55% @ 46% fg 12-15% fr 20-25% 
Light sleep. Breathing Deep sleep Very deep Rapid eye 
Muscle pattern and baging, sleep. movement, 

activity slows heart rate Brain begins Rhythmic Brainwaves 
down. slows. Slight to generate breathing. speed up and 

Occasional decrease In slow dolta Limited muscle dreaming 

muscle | WAVES. activity. Brain OCCUFS. 

twitching. temperature. | produces delta | Muscles relax 
— see. waves, and heart rate 
ERE Increases. 
i Hm SEKT a | Gal s E 


Stage 5 


Ja Ñ a 
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RELAXED WAKEFULNESS 
Alpha waves 


NCAA Naan NAN AN nt BA an ND NEE po po SANT SENNA a PAA ngay 


STAGE N1 


Theta waves 


cin spindles 


STAGE N3 or DEEP SLEEP 
Delta waves 


WANNA MAAN 


REM or DREAMING SLEEP 


I nn SVA APDO PA NP NA AZ 


STAGE N2 K-complex 


Brain waves change dramatically during the different stages 
of sleep. 


https://www.helpguide.org/harvard/biolog 


y-of-sleep-circadian-rhythms-sleep-stages 
.htm 
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eSleep starts normally by the slow wave 
type for about 90 minutes, then REM sleep 
follows for about 20 minutes. 


eThis is repeated cyclically with gradual 
prolongation of the RFM sleep periods and 
less stage 3 and 4 sleep towards morning. 


eTherefore there are 4-6 sleep cycles during 
a single night and the REM sleep 
constitutes 20 96 of total sleep time. 
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DISTRIBUTION OF SLEEP STAGES 


Sleep Stages Through The Night 


Stage of Sleep 


o I 
https://www.slideshare.net/ Fa 
mabdelghani/physiology-of-s Time From Sleep Onset 
leep-and-eeg-for-undergradu (Hours) 


ates 


T REM 
JSWS (stage 3&4) 
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SUGGESTED TEXTBOOKS 2) 


+ Ganong's Review of Medical Physiology , 
23" edition, Chapter 15. 


% Guyton & Hall: Textbook of Medical 


Physiology, 12e 
[pages: 1349-1353] 
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